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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enb TUCHMUIUIMHBI - 03HAKOMUTH CTYJICHTOB C TAKUMH SIBJICHUSIMU, KaK:

- amnmapaTHoe oOecrnedyeHHe W NpOorpaMMHbIE CpelcTBa 00pabOTKU U
BU3YyaJIM3alNH JIaHHBIX;

- TpOLEIypbl OpPraHU3alMU MPOCTPAHCTBEHHBIX JAHHBIX C KOOPAWHATHOMN
IIPUBSI3KOM;

- OCHOBHBIC (popMaThl XpaHEHUs TpaUIecKoid, ay N0 U BUICONH(POPMAIINH;

- METO/Ibl AHMMAITNH CKEJIETHBIX 00BEKTOB 1 MOCTPOCHMSI KOMIIEKCHBIX CIICH
BU3YyaIN3alNY;

YMETh:

- HCIIOJIb30BaTh YHHUBEpCaJbHbIE TIpapuuyeckue OUOIMOTEKH, TaKHe Kak
OpenGL, OpenCV, a takxe HaOOp BU3YyaTbHBIX

KOMIIOHEHTOB JIJIS CO3/1aHus porpaMm 3D MojenupoBaHus U BU3yaau3aluu
KOMIIBIOTEPHBIX JaHHBIX;

UMETh MPE/ICTABICHUE:

- O PpacHpOCTPAaHEHHOM NPOTPAaMMHO AJTOPUTMUYECKOM OOECIICUCHUHN
CUCTEM MOJICPKKU BUPTyansHOU peasibHocTH VR, AR, CAD/CAM, GIS u WEB
TE€XHOJIOTUH

2. [Inanupyembie pe3ynbTaThl 00YYEHHS MO JUCHUILIIMHE (MOIYJIIO).

[lepeuenp ¢GopMuUpyeMbIX pe3yJIbTATOB OCBOCHHS  00pa3oBaTEIbHOU
mporpamMmbl (KOMIIETEHIIUI) B PE3yJIbTaTe 00yUeHHUs M0 AUCIUILTUHE (MOIYIIIO):

OIIK-5 - Cnoco0eH WHCTANIMPOBaTh MPOrpaMMHOE U  amnmnapaTHOE
obecniedeHure s MHHOPMAITMOHHBIX U aBTOMATU3HPOBAHHBIX CUCTEM;

IIK-1 - CnocobeH aHanmu3upoBaTh OOJIBIINE [TaHHBIE C KMCIOJIb30BAHHEM
CYIIECTBYIOIIEH B OpraHM3aldd METOJOJIOTMYECKON M  TEXHOJIOTUYECKOU

UHQOPACTPYKTYPHIL.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIIO ) IPEIIoIaraeT, 4YTo 1Mo ero pe3yJibraraM
oOyyaroruiicst Oyier:

3HaTh:

OCHOBHBIE TPOTrPaMMHBIC MMPOAYKTHI M TEXHOJOTUH BU3yJIM3allUH JIAaHHBIX,
aJITOPUTMBI BU3yaJIU3alliM TaHHBIX,

BHUIBI JaHHBIX

YMmeTh:
HpI/IMeHSITB Ha HpaKTI/IKe OCHOBHBEBIC TCXHOJIOT'UHU BI/I3yaJII/I3aI_II/II/I,
NPUMEHSTh HHCTPYMEHTbHI MH)XEHEPUU JAHHBIX U TPeo0pa3oBaHusl JaHHBIX,



pa3pabaThiBaTh W MPOBOJUTH CPABHUTENbHBI aHAIU3  aJrOPUTMOB
pacro3HaBaHus B 00PaOOTKH OOJBITUX JTaHHBIX

Baanernb:

HaBBbIKAMHU PabOTHI C MPOTPaMMaMU BU3yaTu3alluu

HaBbIKAMU TPUMEHEHHUS METOJ0B MAIIMHHOTO OOY4YeHHS IIpU pelIeHUU
npodeCcCUOHANIBHBIX 3a1a4

3. O6beM AUCIUTLINHBI (MOTYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUILIUHBI (MOYJIS).

OO6mast TpyIOEeMKOCTh AMCIHUIUIMHBI (MOayJisg) coctaBiser 3 3.e. (108
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem pgucuuIuIMHBL (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peain3alun 00pa3oBaTelIbHOM NporpaMMbl HAa UHBIX YCIOBUSX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

KonmaectBo yacoB

Tun y4eOHBIX 3aHSTHIA
Bcero | Cemectp Ne2

KonTtakTHas paboTa pu NpoBeIeHNH YUeOHBIX 3aHATHH (BCEro): 32 32
B Tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 16 16
3aHATHS CEMUHAPCKOTO THIIA 16 16

3.3. O6bemM mucHUIUIMHBL (MOIyYJisA) B (OpME CaMOCTOSITENIbHONW padoThI
oOyyJaronmxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYarommxcs c
nearoruaeckuMu paboTHUKAMHU U (WITH ) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
o0pa3oBaTeNnpHON TporpaMMbl HAa HWHBIX YCIOBHUSX, TIPU MPOBEICHUU
MPOMEXYTOYHOM aTTEeCTAIlH COCTABISIET 76 akaJeMUIecKHX yaca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYAJILHOMY YYEOHOMY IJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00Yy4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYJIsI) MOXKET OBITh peaii30BaH
MOJTHOCTHIO B (pOpME CaMOCTOSITENIHPHON pabOThl 00yUaIoOmuXCs, a Takke B (hopme
KOHTaKTHOU pabOThl O0ydYarOMMXCsA C MEAAarorudecKuMu pabOTHUKAMH U (WJIN)
JUIaMH, TIPUBJIEKAEMBIMH K peaIM3aIliid 00pa30BaTEILHON MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TIPH MTPOBEICHUHU TPOMEKYTOUHOU aTTECTAIIHH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsATHs JIEKIIUOHHOTO THUIIA.




/o

Tematuka JICKIIMOHHBIX 3aHITUH / KpaTKO€ COACPIKAHUC

Tewma 1. Buzyanu3zanusi JaHHBIX ¢ TOYKH 3peHUs OU3HEC-3a1a4
PaccmarpuBaembie BOIIPOCHL:

- Uro Takoe BU3yanu3aIys JaHHBIX ?

- [Touemy ecTh MOTPEOHOCTH B BU3yalIU3aIN JAHHBIX ?

- OpraHu3annoOHHBIA Mpolecca M0 BU3yaln3alliy JaHHbIX, padoTa ¢ XpaHUIUIIAMHU JaHHBIX
- [Ipumeps! cucTeM BH3yanH3aliy JaHHBIX B OM3HECE

- CoBpemenHslit UT-nmanamadt B 9acTH BH3YyaIN3aIlUH JaHHBIX

Tema 2. YUTo Hy»KHO cieaTh 10 BU3yaIu3alluy JaHHbBIX ?
PaccmarpuBaembie BOIIPOCHL:

- [TocTtanoBKa 3a7aun

- JlanHble 15 BU3YyalIU3alui

- Tunsl JaHHBIX

- TpeboBaHust K JaHHBIM

- IToaroroBka JaHHBIX

Tema 3. OcHOBHBIE BU/IbI BU3yallu3aluii JaHHBIX (4acTh 1)

PaccmaTtpuBaeMble BOIIPOCHI:

- Knaccudukanus Busyannzanuit

- U3 uero cocrour BU3yaln3alusa — CUCTEMa KOOPJAUHAT, HIKaJIbl, BU3yaJlbHast KOAUPOBKA, KOHTCKCT
- KpyroBbie u cTon04aThIiC AUArPaMMBI

Tema 4. OcHOBHBIE BUJIbI BU3YaTU3ALMM JAaHHBIX (4acTh 2)
PaCCManI/IBaeMBIe BOIPOCHI:

- HpI/IMCpBI NPUMCHCHUA IUIA PpCIICHUA KOHKPCTHBIX 3a1a4

- CHeHI/IaHI/IBI/IpOBaHHLIC BU3yaJIn3alnin

- Kaptet

- IIpumepsl

Tema 5. IIpe3entaunu
PaccmarpuBaembie BOIPOCHL:

- Kakue ObIBaroT npe3eHTanum
- CTpyKTypa mpe3eHTaluu

- PaboTa ¢ TekcTOM

Tema 6. DneMeHThI BU3yalu3alui
PaccMaTprBaeMble BOTIPOCHI:

- ATpuOYTHI, IPUBJIEKAIOIINE BHUMaHHE - aK[ICHThHI
- Pabora co mpugrom

- MukpoTunorpaduka

- 3aroyIoBKH

Tema 7. OmnOKy B BU3yalnu3aliu JaHHBIX
PaccMarpuBaeMble BOIIPOCHL:

- Hanbosee yacThie omMOKH B BU3yalnu3alliK JAaHHBIX

- [IpuMepsl KOPPEKTHBIX 1 HEKOPPEKTHBIX BU3YATH3ALIHH
- Kak BpIOpaTh npaBmiIbHBIN rpaduk?

- [IpumMeps! ucipaBIeHUH OMTHOOK

Tewma 8. Self Service Bl

PaccmarpuBaemble BOIPOCHL:

- [Toxxon Self Service BI

- Augmented Analytics kak pasHoBuHOCTh Self Service
- Kiaccudukanus Bl-murargopm




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

- [Ipenmoceutkn st BEeAperus Self Service Bl
- Oco6ennoctu padotsl ¢ Self-Service Bl-pemenusmu

4.2. 3aHATHS CEMHUHAPCKOTO THIIA.

[IpakTrueckue 3aHATHS

/o

Tematuka MPAKTUICCKUX 3aHATHH/ KpaTKO€ COACPKAHUEC

Tewma 1. [TogroroBka u aHanv3a JaHHBIX I BU3yanu3anuu — Numpy
PaccmarpuBaembie BOIIPOCHL:

- bubmmoreka Numpy

- Beruncnenuns

- Pabora ¢ maTpumamu

- Pemenue 3amau

Tema 2. [ToaroroBka u aHain3a JaHHBIX TS BU3yanu3aiuu — Pandas
PaccmaTtpuBaeMble BOIIPOCHI:
- bubnmoreka Pandas

- DataFrame

- OyHKIMKU peoOpa3oBaHus

- OyHKIWHY BU3YaIH3aluN

- Pemenue 3amau

Tema 3. Busyanusanus nanasix — Matplotlib
PaCCManI/IBaeMBIe BOIPOCHI:
- bubnuorexa Matplotlib

- Kimaccer

- MeTobl

- IIpumepsl

- Pemmienue 3agau

Tema 4. TlocTpoenue Bu3yanu3anui
PaccmarprBaeMbIe BOIIPOCHI:
- bubnmmorexku Seaborn u plotly

- [Ipumepsl
- Pemenue 3anau

Tema 5. Buzyanu3zanus B PowerPoint
PaccmarpuBaembie BOIPOCHL:

- [IpaBuna Busyanuzauu B PowerPoint

- [Ipumepsl
- Pemenue 3agau

Tema 6. UucTpymMenTsl MM B BU3yanu3anuu JaHHBIX
PaCCManHBaGMLIC BOIPOCHI:

- Yandex GPT
- GigaChat
- GenAl

- O6paboTka H300paskeHUH

Tema 7. BI-unctpymenTs! (4acth 1)
PaCCMa’I‘pHBaGMLIC BOIPOCHI:

- O630p poiKa Bl
- Meta Base




/ TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE
n/n

- [Ipumepsl
- Pemenue 3amau

8 |Tema 8. BI-uHCTpyMeHTHI (4acTh 2)
PaccmarpuBaembie BOIIPOCHL:

- Yandex Datalens

- Super Set

- IIpumepsl

- Pemenue 3amau

4.3. CamocrosiTenbHas padoTa 00y4YaroImuXCs.

=

Bua camocrositensHOM paboThI

=
=
=

Pabora ¢ yueOHoii tuTeparypoit

VYyacTtue B OHJIaH-KOH(PEPEHIUAX U MacTep-Kiiaccax

ITouck aAJIrOpUTMOB O6pa6OTKI/I JaHHBIX B OTKPBITBIX HUCTOYHUKAX

Brinmonnenue kypcoBoii paboThI.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALIMH.

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

Brinonnenue kypcoBoii paboThI.

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALIMH.

O 0O N| O O | W N|

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUEHb TEM KYPCOBBIX padOT
PaGoTa ¢ kapramu u crosimu.

JlocTyTl K KapTaM JIOKyMEHTA.

JlocTyIl K C10siM KapThl.

JlocTym Kk aTpuOyTaM CJ10sl MPU3HAKOB.

Coznanve nH()OPMAITMOHHOTO OTYETa O BEIOpAHHOM KapTe.
JloGaBieHre HOBOTO CIOSI Ha KapTy.

BriBog nHbopMalu 0 BEIOpaHHOM CJIO€ ¥ BRIOPAHHOM TIOJIE.
Co3manue Mem MoJielIen.

[Toyyenune pabodero mpoCTpaHCTBA.

Omnpenenenre UCTOYHNKA TAHHBIX, 3a/TAaHUE €TO0 CBOWCTB.

PaccmarpuBaercst paboTa ¢ 3JIeMEHTaMH KOMITIOHOBKH, C MOATPOrpaMMaMH
700aBIICHUS PJIEMEHTOB U ¢ (PYHKITUSIMU OTOOPaKEHHSI TAaHHBIX.




5. llepeuens wu3nanui,

OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

KOTOpPBhIE PEKOMEHYETCS HCMOJb30BaTh IMpHU

cucreme ABtokan-12 C.H. Hazapenko; MUUT. Kad.
"CAIIP TpaHCHIOPTHBIX KOHCTPYKIMH U COOPYKEHUN"
Onunoromuoe u3nanue MUUT , 1997

No

y Bubnuorpaduueckoe onucanue MecTo gocrymna
n/n
1 TBepaoOTENEHOE MOJAEIMPOBAHUE Y BU3YAIU3ALIUS B HTB (yu4.1); HTB ($6.); HTb

(u3.1)

py3znes, A. B. [Iporno3znoe moaenupoBanue B IBM
SPSS Statistics, R u Python: meTon nepeBneB
PEIICHUH U CIIyYaiHBIN JieC : pyKoBOJACTBO / A. B.
I'py3neB. — Mocksa : JIMK IlIpecc, 2018. — 642 c.
— ISBN 978-5-97060-539-4

https://e.lanbook.com/book/123700

®eppapu, A. AHaU3 JaHHBIX TpH omonm Microsoft
Power BI u Power Pivot s Excel : pyxoBojicTBO /
A. @eppapu, M. .. Pycco ; nepeBoji ¢ aHrmiickoro A.
1O. 'mabko. — Mockaa : JIMK IIpecc, 2020. — 288
c.— ISBN 978-5-97060-858-6

https://e.lanbook.com/book/179497

Bectpa, O. Pa3paboTka reonpuiioxkeHui Ha sI3bIKe
Python / D. Bectpa ; nepeBon ¢ anrnuiickoro A. B.
JlorynoBa. — 3-e u3a. — Mockaa : JIMK Ilpecc,
2017. — 446 c. — ISBN 978-5-97060-437-3

https://e.lanbook.com/book/97349

Makxkunny, Y. Python u ananu3 nanusix / V.
MakKuHHH ; IEPEeBO/I C aHIIIMICKOro A. A.
CnuHKMHA. — 2-0€ U3]1., uchp. 1 Jor. — MockBa :
JMK IIpecc, 2020. — 540 c. — ISBN 978-5-97060-
590-5

https://e.lanbook.com/book/131721

An, 3. C. [IporpammupoBaHie KOMITBIOTEPHOTO
3penus Ha si3bike Python / 3. C. fn ; mepeBon ¢
anrymiickoro A. A. Couakud. — Mocksa : JIMK
[Tpecc, 2016. — 312 ¢. — ISBN 978-5-97060-200-3

https://e.lanbook.com/book/93569

bornanosa, E. A. Busyanuzanus ganssix 3D :
yuebHoe nocobue / E. A. bornanosa, E. U.
I'opoxanuna. — Camapa : [II'VTH, 2018. — 84 ¢

https://e.lanbook.com/book/182260

Microsoft SQL Server 2005. Peanu3anus u
oOciyxuBanue. Yueonslii kypc Microsoft (+CD)
ITep. ¢ anrn. OgHotomHoe uznanue "l[lurep";
"Pycckas Pegakuus" , 2007

HTB (92); HTB (yu.4); HTB
($6.); HTB (u3.2)

6. IlepeueHb COBpPEMEHHBIX

po¢eCCHOHAITBHBIX

0a3 JaHHBIX |

WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MIPH

OCBOEHUU JUCUUIUIAHBI (MOAYJIA).
https://habr.com/ru - 6a3a 3nanwuit B Bue crareii, 0030poB



https://journal.tinkoff.ru/short/ai-for-all/ - 6a3a naHHBIX HEHPOHHBIX CeTel
https://vc.ru/services/916617-luchshie-neyroseti-bolshaya-podborka-iz-top-
200-ii-generatorov-po-kategoriyam - 6a3za qaHHBIX HEUPOHHBIX CETCH

https://github.com/abalmumcu/bert-rest-api - npodecCuoHaTbHAS
maTdopMa Juisl KOMaH101 paboThl HaJl TPOSKTOB (HEMpOHHAsI CeTh bert)
http://library.miit.ru/ - osnaexkTpoHHO-OMONIMOTEUHAss cucTeMa HaydHo-

TeXHH4Yeckor omommoreku MUUT

https://proglib.io/p/raspoznavanie-obektov-s-pomoshchyu-yolo-v3-na-
tensorflow-2-0-2020-11-08 - npodeccronanpHast OMOIHOTEKA MPOTPAMMHUCTOB

https://yandex.cloud/ru/blog/posts/2022/12/andrey-berger-and-yandex-
cloud?utm_referrer=https%3A%2F%2Fyandex.ru%?2F — OubmoTeka
npodeccruoHanbHbBIX cTaTel pazpaboTINKOB SAHIEKC

https://yandex.cloud/ru/blog - OubaroTeka npOhecCHOHATBHBIX CTaTeH
pa3zpaboTuukoB SHaexc

https://tproger.ru/translations/opencv-python-guide - 6ubIHOTEKa OCHOBHBIX
koman1 OpenCV

7. llepedyeHb  JHUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIO
IPOrpaMMHOr0 00€CleYeHUsl, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOOXOMMOTrO JUIsl OCBOCHUSI JUCIIUIUIMHBI (MOIYIIS).

MSOffice (Excel, Word)
Notepad++

Bbpay3zep Chrome

Microsoft Power Bl Desktop
Anaconda

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYILIECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILTMHE (MOIYJIIO).

Kommbrorep npenonasaresns
KoMmmbroTepsl CTyA€HTOB
[IpunTep

[IpoekTop

DKpaH U1l IPOEKTOpa
MapxkepHas nocka

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:

KypcoBas paboTa Bo 2 cemectpe.
DK3aM€EH BO 2 CEMECTpE.



10. OueHouHbIE MaTEPHUAIIBI.

OneHoYHbIE MaTepUalibl, TPUMEHSIEMbIE TIPU TPOBEICHUN MPOMEKYTOUHON
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktomM PYT (MUUT).
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